QSAR on some anaesthetics and narcotics using negentropy by Srivastava, Arun K et al.
Indian Journal of Chemistry
Vol. 36B, December 1997, pp.1189 - 1193
QSAR on some anaesthetics and
narcotics using negentropy
Arun K Srivastava, M Upadhayaya & Arbab A Khan*
Department of Chemistry, University of Allahabad,
Allahabad 211 002, India
Received 4 July 1996; accepted (revised) 10 April 1997
QSAR studies on aliphatic ethers, esters, alcohol,
ketones and various other compounds which are known
to be anaesthetic have been discussed. The depressant
activities have been found to correlate significantly with
the molecular size of sustituents. However, in earlier
studies it has been found to be related to hydrophobicity
of molecules. These findings lead us to suggest that
there are two active sites, one is involved in dispersion
interaction and the other site is involved in hydrophobic
interaction with the antidepressant drug.
General (non-specific) anaesthetic eNS drugs
have acquired a place of importance. These drugs
affect vital functions of all types of cell specially
those of nervous tissue. They have no definite
pattern "Of chemical structure. It is however
confirmed that they depress eNS selectively by a
purely physicochemical mechanism. In the present
Note
communication we have performed QSAR studies
on a series of eNS drug molecules to determine
the extent of the role played by structural
parameter in determining the anaesthetic action of
the series. Further, the correlation equations may
be exploited to predict the activity of prospective
new drugs.
Parameter and Method
Negentropy is defined as the negative of
information content in the molecule I and
quantitates the variety of structural features and the
associated probabilities of interaction with the
receptor as suggested by Rashevesky et al.2 , and is
one of the most fundamental characteristics of
drug structure controlling the biological activity. It
has been successfully used in many QSAR
studies?" and was calculated as suggested by
Shannons". Series of compounds and their
activities that could be successfully exploited in
the QSAR are listed in Tables I-III. Log (1/C) is
the activity measured in terms of concentration
where C is the molar concentration for producing
the desired effect.
Before studying the correlation between the
activity and the calculated parameter we have
checked for autocorrelation between log p and
Negentropy I and observed very high degree of
Table 1- Anaesthetic activity of aliphatic ether in mice"
SI No. Compd M.N.(l)a log(I/C)
Obs'' Calcd
Eqn (2)
I Ethyl vinyl ether 11.83 2.82 2.82
2 Methyl isopropylether 10.95 2.70 2.75
3 Diethylether 9.30 2.75 2.66
4 Methyl propyl ether 13.50 2.90 2.90
5 Ethyl cyclopropyl ether 14.40 3.10 2.95
6 Ethyl isopropyl ether 15.30 3.00 3.00
7 Methyl r-butyl ether 1.1.16 3.00 2.76
8 Methyl see-butyl ether 17.82 3.04 3.14
9 Methyl isobutyl ether 15.30 3.00 3.00
10 Ethyl propyl ether 18.00 3.10 3.15
II Methyl butyl ether 18.00 3.15 3.15
(Contd)
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Table 1- Anaesthetic activity of aliphatic ether in mice'
SI No. Cornpd M.N.(I)' log( I/( ')
12 Diisopropyl ether
13 Ethyl r-butyl ether
14 Ethyl see-butyl ether
15 Ethyl isobutyl ether
16 Methyl amyl ether
17 Dipropyl ether
18 Ethyl butyl ether
19 Ethyl r-amyl ether
20 Ethyl isoamyl ether
21 Ethyl amyl ether
22 Di-see-butyl ether
23 Diisobutyl ether
24 Methyl cyclopropyl ether
25 Dimethyl ether
26 Methylethyl ether
27 Propyl isopropyl ether




















































Table II - Isonarcotic activity of esters, alcohols,ketones and ethers in tadpoles?




1 CHPH 3.24 0.30 0.42 0.31
2 CzHsOH 6.57 0.50 0.79 0.75
3 CH3COCH3 4.70 0.65 0.58 0.50
4 (CH3)zCHOH 7.68 0.90 0.91 0.89
5 (CHl)lCOH 7.65 0.90 0.91 0.88
6 CH)CHZCHpH 10.32 1.00 1.21 1.21
7 CHlCOOCH 8.58 1.10 1.01 1.00
8 CzHsCOCH 11.05 1.]0 1.29 1.30
9 HCOOCzHs 9.35 1.20 1.10 1.09
10 CzHsOCzHs 9.30 1.20 1.09 1.09
II (CH3)zCCzHs0H 15.30 1.20 1.76 1.80
12 CHl(CHz)PH 14.70 1.40 1.66 1.70
13 (CHl)zCHCHPH 11.70 1.40 1.36 1.38
14 CH3COOCzHs 12.60 1.50 1.46 1.49
15 CzHsCOCzHs 11.04 1.50 1.29 1.30
16 CHl(CHz)40H 18.72 1.60 2.13 2.18
17 CH)CHZCHZCHzCHl 15.20 1.70 1.75 1.79
18 CHlCOOCHzCzHs 17.00 2.00 1.94 1.99
19 CzHsCOOCzHs 14.45 2.00 1.66 1.70
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20 (CH3)2CHCOOC2Hs 18.80 2.20 2.14 2.19
21 CH3COOCH2CH(CH3)2 18.80 2.20 2.14 2.19
22 CH3COO(CH2)3CH3 21.40 2.30 2.43 2.46
23 CH3CH2CH2COOC2Hs 19.00 2.40 2.17 2.20
24 CH3(CH2)3COOC2Hs 23.46 2.70 2.66 2.67
25 CH 3COO(CH2).CH 25.99 2.70 2.94 2.92
26 C6HsCOCH3 17.00 3.00 1.94 1.99
27 CH3(CH2)PH 33.21 3.40 3.74 3.57
28 CH3(CH2)3COO(CH2)3CH3 28.13 3.60 3.18 3.12
a Calculated according to ref".
bValues taken from ref":'.
Table III - Tadpole narcosis by miscellaneous compounds
SI No. Compd M.N.(I)' 10g(l/C)
Obsb Calcd
Eqn (7) Eqn (8)
I Ethyl acetate 12.60 1.41 1.67 1.53
2 Ethyl propionate 19.00 2.10 2.38 2.24
3 Ethyl butyrate 23.46 2.62 2.88 2.85
4 Ethyl valerate 26.00 3.05 3.16 3.24
5 Acetone 4.70 0.49 0.79 0.92
6 2-butanone 11.05 1.02 1.49 1.39
7 2-Pentanone 15.20 1.57 1.96 1.79
8 Chloroform 2.05 3.12 0.49 0.79
9 Nitromethane 3.85 0.85 0.69 0.88
10 Ethyl ether 9.30 1.35 1.30 1.24
II Methanol 3.24 0.19 0.62 0.85
12 Ethanol 6.57 0.26 0.99 1.04
13 Propanol 10.32 0.98 1.4 I 1.32
14 Butanol 14.40 1.77 1.87 1.71
15 Hexanol 21.63 3.03 2.67 2.59
16 Heptanol 23.00 3.60 2.82 4.52
17 Octanol 33.21 4.05 3.96 1.14
18 Methyl carbamate 8.00 0.59 1.15 1.46
19 Ethyl carbamate 11.83 1.46 1.58 1.90
20 Propyl carbamate 16.16 2.33 2.06 2.10
21 Isobutyl carbamate 17.86 2.49 2.25 2.10
22 Isoamyl carbamate 22.44 3.00 2.76 2.10
'Calculated according to ref",
bValues taken from ref".
1192 INDIAN J CHEM, SEe. B, DECEMBER 1997







significant at 99% level [F1,24 (0.01)=7.82]. For the
compounds of Table III correlation between the
anaesthetic activity and negentropy I was found to
be good [equation (7)]. However, when compound
Nos. 8 and 11 were treated as outlier (due to
Table V-Equations derived from regression analysis
No. No.Equation n
1 log( 1/C)=0.42( +0.44)log p+2.436 27
2 loge 1/C)=0.056( +0.007)/+ 2.140 27
3 log(I/C)=0.867(+0.046)log p+ 1.244 28
4 log(1 /C)=O.II O(+0.08)1+0.060 28
5 loge 1/C)=O.I 09(+0.005)1+0.067 26
6 log( I/C)= 1.09(+0.111 )Iog p+0.922 22
7 log( 1/C)=O.III (+0.018)/+0.262 22
8 loge I/C)=0.133( +0.009)/+0.173 20
Values oflog p for equations (1), (3) and (6) were taken from ref".
Where II is the number of data points.
r is the correlation coefficient.
s is the standard error of estimate
/ is F- ratio between the variance of calculated and observed activities. The data within the parentheses represents standard error



































autocorrelation as indicated in Table IV.
The regression analysis of compounds given in
Tables I-III with their activities [log (1/C] gave the
equations (1-8), which are given in Table V.
The anaesthetic potency of a series of aliphatic
ethers (Table I) studied by Marsh and Leak' in
mice was found by Glave and Hansch" to depend
only upon the octanol-water partition coefficient
[equation (1)]. The anaesthetic activity of these
compounds gave a good correlation with
calculated parameter I as shown by equation (2)
which accounts for 72% of variance, and F-ratio
was also found to be significant at 99% level [F1,25
(0.01) = 7.77]. Similarly the data on Tadpole
Narcosis obtained for a group of miscellaneous
compounds by Mcfiowan" (Table II) and by
Vernon'? (Table III) were found!':" to have a very
high dependence on log p, equations (3) and (6)
respectively. However, when activities of
compounds of Table II were correlated with
negentropy I, significant correlation was obtained
[equation (4)]. On the exclusion of outlier i.e.
compound Nos. 11 and 26 (11 due to its specific
structure i.e. presence of a tertiary carbon atom and
26 being the only aromatic compound) further
improvement in correlation level was observed
[equation (5)]. Equation (5) accounts for 94%
variance and F-ratio was also found to be
shorter chain lengths), highly significant
correlation was observed between the activity and
negentropy [equation (8)]. Equation (8) accounts
for 92% of variance and F-ratio was also found to
be significant at 99% level [F1.18(0.01 )=8,29].
The above results, obtained from equations
(2,4,5,7,8), indicate that for compounds of Tables
I-III the activity depends strongly on negentropy
meaning thereby that greater the variety of
information of negentropy, greater is the potency
of the compound, and molecules possess almost
equal potential for dispersion type interaction with
non-specific receptive surfaces. It has already been
shown that these compounds show significant
correlation with log p, and since negentropy I and
log p have high autocorrelation, negentropy may
prove to be a meaningful parameter in these
structure activity relationships. Finally it can be
concluded that for this particular series of general
CNS drugs, both hydrophobic and dispersive type
interactions are of equal importance and
negentropy may be used for future designing of
CNS drugs of the series under study.
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